I. Materials and Methods
The skin of the cartilage portion of the auditory canal of man, horse, cattle, pig and dog (six cases for every species) was used for my study. The animals are all adult individuals. Fresh tissues were taken (at the operation table from man, in the slaughter-house from horse, cattle and pig, and in the laboratory in the case of dog), and fixed immediately. As fixative solutions acetone, 80% alcohol and 10% formalin were used. For the general observation, the hematoxylineosin stain was chosen. For the demonstration of alkaline phosphatase, the Go mo r i's revised method (1946) was used, incubating in the substrate solution for one hour. For acid phosphatase, the Gomori's revised method (1946) was used, incubating for 48 hours in the substrate solution. For lipase detection, the G o m or i's revised method (1946) was used, incubating in the substrate solution for six hours. Glycogen was demonstrated by means of the periodic acid Sc h if f 's method. Nucleic acids were examined by the thionine stain and the F eu ge n reaction (counterstained with fast green). Protein was detected by the mercuric bromphenol blue method according to M a z ia et al (1953) .
II. General Findings
The ceruminous glands of man are distributed in the skin of the cartilage portion of the auditory canal, situated in the deeper layer of the connective tissue (corium). This apocrine ceruminous gland consists of an excretory canal and secretory portion. Secretory portions are thickened and glomerated, and are localized within the deeper part of the corium or in the subcutaneous connective tissue. The size and shape of a glandular body is variable (T adok or o 1909, N a g as hima 1934). The wall surrounding the glandular cavity consists of three layers. The external layer is tunica propria, and the internal layer is composed of glandular cells. Between these two layers, there are smooth muscle cells forming the myoepithelial layer. The nucleus of a glandular cell is not located in the center of a cell, but slightly shifted toward the base of it. It is round or elliptical in shape and is large in size, and has one or two round nucleoli. In places, glandular cells are found, whose cytoplasm protrude itself into the glandular cavity. Among these experimental animals, cattle, horse and pig have their apocrine glands most often in the middle part of the cartilage portion of the auditory canal similarly to the glands in man, but the dog has them most often in the portion one third of the cartilage portion from the auricula. The glandular bodies of these animals are smaller in size than that of man, and are found to be smaller in the following order ; pig, cattle, horse and dog, though their structure is almost the same as that of man. Though the glandular tubules are localized, in the deeper layer of the corium or in the subcutaneous connective tissue in cattle, horse and dog, like in man, the glandular tubules of the pig are found in the deeper part of the subcutaneous connective tissue. In all experimental animals, the nuclei of glandular cells are elliptical in shape and are generally large in size. The sizes of nuclei are found smaller in the following order, in pig, cattle, horse and dog. In those mammals the nucleus is not in the center but are shifted somewhat towards the base of the cell, and has one or two nucleoli. Like in man, there are cells in places, which protrude their cytoplasma into the glandular cavity (Ta ke da, 1951).
HI. Alkaline Phosphatase 1) Man : The cytochemical observation tells that particularly intense enzyme activity is found in the part of cytoplasm, which protrudes itself into the glandular cavity. In the central part of the cytoplasm surrounding the nuclear membrane, the activity is uniformly weak, but in the neighbouring area a medium intensity is seen in a granular or net-line structures. It is thought that it is due to the mitochondria or the Golgi field showing the activity. . The basal part of the cytoplasm shows somewhat strong activity, but this activity is not so intense as that seen in the part, which faces the glandular cavity. Sometimes the boundary between cells is showing an intense activity. The nucleus has an evenly intense activity, and a somewhat stronger activity is seen in the center in the form of granules. The nucleoli, usually one or two in number, are small and show an especially intense activity. The myoepithelium shows a relatively weak reaction, and only the nuclei show an intense activity (Fig. 1) . 2) Cattle : In the ceruminous gland cells of cattle the activity of the enzyme is the strongest in the part facing the glandular cavity , and particularly strong in the protuberance going into the glandular cavity. The central part of the cytoplasm shows a somewhat weaker even reaction. There are cells, which show an intense activity in the parts of their cytoplasm facing the glandular cavity and also show a somewhat strong activity in granular shape in the cytoplasm around their nuclei. The intensity of the activity is relatively weak in the cytoplasm near the base of the cell. In the karyoplasm, the activity is stronger than in the cytoplasm , and within the nucleus, there are granules which give a more intense activity. The nucleoli show an particularly strong activity . The activity of the myoepithelium is extremely weak except in the nucleus (Fig. 2 ). 3) Horse : The results of the general observation of the ceruminous gland cells of a horse are as described above. The enzyme activity of the ceruminous gland cells is more intense in the horse than in other experimental animals. In the cytoplasm, the activity is especially intense in the part facing the glandular cavity. The protuberance of the cytoplasm into the glandular lumen shows the most intense activity. The cytoplasm itself shows a weak activity in its central region, but in places there is a positive reaction of the medium intensity, which may be caused by mitochondria and Golgi fields. The borderline between cells is sometimes clearly seen by the difference of the intensity of the enzyme activity, though it is generally obscure. The basal portion of the cell shows somewhat intense activity. The nucleus causes a stronger activity than the cytoplasm, and includes within itself a positive enzyme activity in the form of a granule, whose outline is obscure. The nucleolus is larger in the horse than in other experimental animals, and shows a somewhat strong activity. In the myoepithelium, activity is hardly seen, except a somewhat intense activity in the nucleus (Fig. 3 ). 4) Dog : The results of the general observation of ceruminous gland of the dog are as described above. The enzyme activity in the ceruminous gland cells of the dog is weaker than that of other experimental animals. The part of cytoplasm near the glandular cavity shows a more intense activity than other parts of cytoplasm, and the portion facing the glandular lumen gives the strongest reaction, though the general enzyme activity in the dog is extremely weaker than in other mammals. In the central and basal portion of the cytoplasm the activity of the enzyme reaction is comparatively weak. The recognition of the boundary line between cells is rendered rather difficult on account of the too indistinct difierence of the intensity of activity. Even in the nucleus, the activity is seen only partially, and in nuclelous, in mitochondria or in other granules the reaction is hardly visible. In myoepithelium the activity is also scarcely seen (Fig. 4) . 5) Pig : The ceruminous gland cells of the pig are somewhat larger than those of other experimental animals. The part of cytoplasm between the nucleus and the glandular cavity includes granular bodies showing a weak activity, the outline of which is rather obscure. The cytoplasm in the basal part of the cell gives a weaker reaction than those of other animals. The boundary line between cells is not clear. In nucleus, the karyoplasm shows a somewhat intense activity. The activity in the nucleolus is partially rather strong, however, it is a little weaker than the activity in other animals. Though in other animals the enzyme activity of the sebaceous gland is generally weaker than that of the apocrine ceruminous gland, in the pig, however, the activity of the sebaceous gland is exceptionally more intense than that of the ceruminous gland. The myoepithelium shows little activity, but only the nucleus gives a somewhat stronger reaction (Fig. 5 ).
IV. Acid Phosphatase
According to L is o n (1953), the results of the acid phosphatase reaction are more uncertain and more irregular than the results of the alkaline phosphatase reaction. My observation shows that the enzyme azt-F-Aty of each of the experimental animals is extremely weak and the reaction is hardly visible. 1) Man : The ceruminous gland cells of man does not give a distinct positive activity. Even in the part of cytoplasm facing the glandular cavity the enzyme activity is hardly visible as in the other parts of cytoplasm. The activity in the nucleus is also generally almost negative, but in some places a very slight reaction is recognizable. The myoepithelium and the tunica propria show no activity. 2) Cattle : In the case of cattle, like in the case of man, the cytoplasm of the ceruminous gland cells shows a negative enzyme reaction, even in the region facing the glandular lumen. The nucleus gives a somewhat weak activity, but the nucleolus shows no positive reaction.
• In the myoepithelium and the tunica propria not any enzyme activity is demonstrated. 3) Horse : The ceruminous gland cells and the myoepithelium cells of the horse show a far weaker enzyme activity than those of cattle do, and therefore there is no marked reaction to be seen in almost all parts of the tissue. 4) Pig : In the ceruminous gland cells of the pig, like in the horse cells, the acid phosphatase activity of the cytoplasm is hardly demonstrated.
In the nucleus, both the karyoplasm and the nucleolus have equally no positive activity to be detected . The myoepithelium cells also show no enzyme reaction . 5) Dog In the dog's ceruminous gland cells , the acid phosphatase activity can not be demonstrated in any part of their cytoplasm , just like in those of the horse or pig. The activity is also negative in the nuclei. The myoepithelium cells show no positive reaction .
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V. Lipase
Man, cattle, horse, pig and dog have equally no positive lipase activity in the cytoplasm of their ceruminous gland cells. Even in their nuclei, both in the karyoplasm and in the nucleoli, the enzyme activity can not be detected. The activity of the myoepithelial cells of these animals is also negative.
VI. Glycogen
Glycogen was examined by the periodic acid Schiff's method as as described, before. For the purpose of ascertaining that the substance, which is stained by this method, is nothing but glycogen, the sections were incubated before staining in 1% aqueous solution of diastase at 37°C for one hour. The substance, which is coloured without the diastase treatment and is not stained after the treatment, is considered to be glycogen. 1) Man : In man, the cytoplasm is stained red as a whole, and the region near the glandular cavity is stained somewhat darker. The central or basal parts of the cytoplasm of the glandular cells and the myoepithelial cells are moderately stained. The tunica propria is especially deeply stained. After the digestion with diastase, the stainabilty of the cytoplasm near the glandular lumen remains unchanged. The stainability of the central and the basal parts of cytoplasm also are not influenced by the digestion. In the myoepithelial cells, the digestion results in part a slight decreased coloration, and in part no change in the coloration. The tunica propria is stained as well as before. Therefore it is known that only the myoepithelial cell contains a small amount of glycogen, and that the ceruminous gland cell itself has little of it. 2) Cattle : The cytopla3m of the ceruminous gland cell of cattle is stained weakly red equally from the part facing the glandular cavity to the basal end. The myoepithelial cell is stained in the same grade as the ceruminous gland cell. The tunica propria is stained more intensely than other parts. The ceruminous gland cell shows the same uniformly weak coloration after the treatment with diastase solution as that shown before the digestion. The myoepithelial cell, on the other hand, shows a markedly decreased staining. In the tunica propria the intense coloration before the digestion is still preserved in the same grade even after the treatment with diastase. From these results, it may be concluded that the ceruminous gland cell contains no glycogen, and that the myoepithelial cell contains a moderate amount of glycogen. 3) Horse : The cytoplasm of the ceruminous gland cell of the horse shows a considerably deeper staining in the part near the glandular lumen than the cytoplasm of other animals show, and it is as a whole, somewhat intensely stained. In the myoepithelial cell, a similar intense coloration is seen. The tunica propria shows a similar strong stainability. After the diastase digestion test, in the ceruminous gland cell, in the part of the cytoplasm near the glandular lumen, there shows a little weaker coloration than what is seen without the enzyme treatment.
The central and basal parts of the cytoplasm are similiarly intensely stainsd after the digestion as they are stained without the diastase treatment. The coloration of the myoepithelial cell is slightly decreased afrer the digestion comparing with what is shown without the enzyme treatment.
In the tunica propria, on the other hand, the same intense coloration is uniformly shown even after the diastase digestion as it is seen without applying the treatment. Therefore, it may be said that the ceruminous gland cell of the horse contains a little amount of glycogen, and that the myoepithelial cell has also a small quantity of the substance. 4) Pig : In the ceruminous gland cell of the pig, the part of the cytoplasm near the glandular cavity looks considerably red as the human ceruminous glandular cell. The stainability of the cytoplasm, changes into lighter and lighter gradually from the central to the basal part. The myoepithelium -cell is stained somewhat weak. The tunica propria shows a markedly intense coloration. When the diastase digestion test is applied, the part of the cytoplasm near the glandular caviny decreases its stainability in a certain degree, when compared with the untreated seetion. The ceneral and basal parts of the cytoplasm show the same light coloration as that when the treatment is omitted . In the myoepithelium cells the stainability is decreased after the digestion , when compared with the result without the diastase treatment . The tunica propria shows the same intense coloration after the treatment as a result of not applying the digestion test . From these results, it is considered that the ceruminous gland cells of pig contain a small quantity of glycogen, and that the myoepithelial cells have similarly a small amount of glycogen in themselves (Fig. 10 ). 5) Dog : In the ceruminous gland cell of the dog, all the parts of its cytoplasm, i. e., the part near the glandular lumen, the central and the basal part, are weak but evenly stained. In the myoepithelial cells the intensity of the stainability is somewhat weaker than in the cytoplasm of the glandular cells. The tunica propria shows a stronger reaction than that of these cells. Even after the diastase digestion test, the cytoplasm of the glandular cells gives a similar faint stainability to that, which is seen without this preliminary treatment. The digesting treatment results in an appreciable decrease of the stainability in the myoepithelial cells. The tunica propria shows an unchanged intense reactivity. Therefore, it is known that in the dog, the ceruminous gland cells and the tunica propria contain no glycogen, and that in the myoepithelial cells a small amount of glycogen does exist (Fig. 9 ).
VII. Protein 1) Man : In the human ceruminous gland cells, the cytoplasm is moderately stained equally blue from the part in contact with the glandular cavity to the basal part. The nucleus is somewhat strongly stained. Being covered by the general deep blue coloration of the nucleus, it is difficult to distinguish the nucleolus from the surrounding karyoplasma. The myoepithelium cells are similarly stained like the ceruminous gland cells. The nucleus is particularly intensely coloured. The tunica propria takes a somewhat weaker stain (Fig. 11) . 2) Cattle : The bovine ceruminous gland cells, showing nearly the same result as in the human material, give a considerably deep blue coloration. In the protuberance of the cytoplasm in the glandular lumen, the positivity of the reaction is extremely slight. The nucleus is so deeply stained as a whole that the nucleolus is hardly visible. Generally, the myoepithelial cells are stained as well as the gland cells, and the nucleus is coloured deep blue. The tunica propria shows a weak coloration (Fig. 12 ). 3) Horse: In the ceruminous gland cells of the horse, the cytoplasm shows a faint positivity equally to the part neighbouring the glandular lumen to the basal part, and within the cytoplasm, there appears in places a remarkably deep coloration, granular in shape. The nucleus presents a litte stronger positive reaction than the cytoplasm, but the nucleolus is hardly visible. The myoepithelial cell gives a general strong blue colour recation, and its nucleus shows an especially marked stainability. The tunica propria shows a weak coloration (Fig. 13 ). 4) Pig : The ceruminous gland cell of the pig shows a weaker coloration to some extent comparing with that of the other experimental animals. Besides, differing from the other mammals in the part of its cytoplasm, which protrudes into the glandular cavity, a noticiably intense positivity is demonstrated. The colour reaction is weaker in the central portion of the cytoplasm, but in the basal region, it presents a particularly intense coloration. The nuclear membrane is stained more deeply than the nucleoplasm, whose stainability is nearly equal to that of the cytoplasm. The cytoplasm of the myoepithelial cell is moderately stained as well as the central part of the cytoplasm of the ceruminous gland cell, and a little lighter than the basal part of it. Among the nuclei of the myoepithelial cells, some are stained as deeply as the nuclei of the ceruminous gland cells, and some are stained more deeply. The tunica propria shows a much weaker blue stain, than the ceruminous gland cells or the myoepithelium cells (Fig. 15 ). 5) Dog : In the cytoplasm of the ceruminous gland cells of the dog, a weak blue colour reaction is discernible in its region neighbouring the glandular lumen, and a similar faint positivity is displayed in its central region. In its basal region, however, a somewhat stronger coloration is observed. The nucleus indicates a strong stainability, while the nucleoli show no remarkable positive reaction. In the myoepithelial cells, although the cytoplasm displays a weak coloration of the same intensity as that of the central region of the gland cell cytoplasm, the nucleus gives a markedly stronger stain. The tunica propria is stained far more faintly blue than the glandular cells or the myoepithelial cells (Fig. 14) .
VIII. Ribonucleic Acid
In the thionine stain procedure, the obtained colours are noted for their differentiating description as the alpha (blue) colour and the beta (reddish violet) colour. Generally, ribouncleic acid (abbreviated as RNA) exhibits the 8-colour, and desoxyribouncleic acid (abbreviated as DNA) of the nucleus gives the a-colour (Sh ibatani, 1951).
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By means of this thionine metachromatic stain technique alone, it is sometimes difficult to distinguish cytochemically RNA and DNA from each other. Therefore, the Feuigen reaction and the thionine procedure, after having applied the hydrolysis with in hydrochloric acid at 60°C for four minutes as being used in the Feul gen reaction, are also employed simultoneously. 1) Man : In the human ceruminous gland cells the cytoplasm is evenly stained light violet within the region from the central part to the part adjacent to the glandular cavity, and is stained deeper violet in its basal part. The nucleus whows a somewhat strong blue stainability, sometimes, however, it shows in places a nearly violet coloration. The nucleoli, usually one or two in number, present a somewhat stronger stainbility than the nucleus, showing a deep violet colour. The myoepithelial cells are coloured a very faint blue. The tunica propria also gives quite weak blue staining (Fig. 16) . Having been hydrolyzed with hydtochloric acid, the cytoplasm shows no stainability at all, where are the karyoplasm is stained deep violet. The myoepithelial cell is stained very faint violet, or is not stained at all. The tunica propria gives no coloration.
In the Feul gen reaction of the glandular cells, the cytoplasm takes Fast green and is stained green, and the nucleus is evenly coloured red. The cytoplasm of the myoepithelial cell is stained green and the karyoplasm of it looks red. Therefrom, it is found that the ceruminous gland cell contains a small amount of RNA in the cytoplasm, DNA in the nucleus, and RNA in the nucleoli, and that the cytoplasm of the myoepithelial cell and the tunica propria lack both RNA and DNA. 2) Cattle : In the bovine ceruminous gland cells, like in the human gland cells, the cytoplasm is evenly stained light violet by the thionine technique, the nucleus is coloured intense blue, but sometimes it is stained nearly violet. The nucleoli, one or two in number, are coloured violet more intensely than the blue colour of the nucleus. The cytoplasm of the myoepithelial cells is stained faint blue or is hardly stained:
The tunica propria is scarcely coloured (Fig. 17) . After having been hydrolyzed with hydrochloric acid, the stainability of the cytoplasms totally disappears, and the nucleus gives a deep violet colour. The myoepithelial cells lose almost all the positivity of the colour reaction.
The tunica propria is not stained at all. In the Feulgen reaction, the cytoplasm of the gland cells is stained green with Fast green, and the nucleus is stained red. In the myoepithelial cells, the cytoplasm and the nucleus are coloured green and red respectively. The tunica propria gives a green stain. Therefrom, it is known, in the bovine ceruminous gland cells, that RNA exists in the cytoplasm, that DNA is found in the nucleus, and that the nucleoli contain RNA. My findings also show that the cytoplasm of the myoepithelial cells and the tunica propria contain neither RNA nor DNA. 3) Horse : The whole cytoplasm of the ceruminous gland cells of the horse is stained reddish violet with thionine, somewhat deeper than that in other experimental animals. The nucleus shows a little more intense stainability and gives a blue colour. The one or two nucleoli of each cell are stained deep violet. The cytoplasm of the myoepithelial cells shows a faint blue stain. The tunica propria is hardly stained (Fig. 18) . After being hydrolyzed with hydrochloric acid, the cytoplasm does not take any stain by the application of the thionine technique, but she nucleus alone stains violet or is not coloured at all. The stainability of the tunica propria is almost negative.
With the F eu igen reaction, the cytoplasm of the gland cells takes Fast green and is stained green, and the nucleus is coloured red. The cytoplasm of the myoepithelial cells and the tunica propria are coloured green, and the nucleus of the epithelial cells is stained red. From these results it is known, that in the ceruminous gland cells of horse, the cytoplasm and the nucleoli contain RNA and the nucleus has DNA, and that in the myoepithelial cells and in the tunica propria, there exist neither RNA nor DNA. 4) Pig : The thionine stain procedure colours homogeneously the ceruminous gland cells of the pig remarkably deep reddish violet, and the intensity of the colour is intermediate between the stainability of the human and bovine material and the stainabilities of the horse materials. The nucleoli, one or two in number , are stained a little deeper violet than the colour of the cytoplasm. The myoepithelial cells are coloured faint blue. The tunica propria takes little stain (Fig. 20) .
Having been hydrolyzed with hydrochloric acid , like in the bovine or horse materirls, the cytoplasm of the gland cells shows no staining at all, and only the nucleus is stained intense blue . In the case, where the staining is especially intense , the colour looks rather violet. Although some occasional myoepithelial cells present a faint stain, most of those cells take no colour. The T. Kaga tunica propria is hardly sitained.
In the Feulgen reaction, the cytoplasm of the gland cells is stained green with Fast green, and the nucleus is coloured red. The cytoplasm of the myoepithelial cells stains green, and the nucleus looks red. The tunica propria is coloured green.
Therefrom in the ceruminous gland cells of the pig, the existence of RNA in the cytoplasm and the nucleoli and of DNA in the nucleus, can be ascertained. The cytoplasm of the myoepithelial cells and the tunica propria lack both RNA and DNA. 5) Dog : The colour produced by the thionine stain tethnique in the cytoplasm of the ceruminous gland cells to the dog is nearly homogeneous reddish violet, and the intensity of the colour is stronger than those produced in the bovine, human and swine materials and weaker than that of the horse material. The stainability of the nucleus is discernibly more intense than that of the cytoplasm, and its colour seems rather blue or bluish purple. than violet. The nucleoli, usually one or two in number, are stained more deeply than the nucleus, and their colour appears more reddish. The myoepiteelial cells are coloured sometimes somewhat deeper blue as compared with those of the other experimental animals, and sometimes, however, they are not stained at all (Fig. 19) . Having been hydrolyzed with hydrochloric acid, the cytoplasm of the ceruminous gland cells jields no coloration with the thionine stain procedure.
The nucleus is coloured distinct violet. The • myoepithelial cells shows no stainability.
The tunica propria also presents no positive colour reaction.
In the F eulge n reaction, Fast green stains the cytoplasm of the gland cells green, and fuchsin colours the nucleus red.
The cytoplasm of the myoepithelial cells is stained green, and only their nuclei alone are stained red. The tunica propria gives a green colour. From these findings, it is demonstrated that, in the ceruminous gland cells of the dog, RNA exists in the cytoplasm and the nucleoli, and DNA is found in the nucleus. Moreover, it is ascertained that the myoepithelial cytoplasm and the tunica propria give negative reactions of both RNA and DNA.
IX. Discussion
As described before in the prefaee, the human ceruminous gland has been studied histologically and histochemically since the days of old. However the first attempt at studying this gland cytochemically was done by Mont agn a et al (1951) on human and cat materials. Later, Take da (1951) reported in his histological study on the ceruminous glands of animals that this gland is absent in the rabbit, guinea pig, rat and mouse;
Firstly, in my present investigation, there is no doubt that the ceruminous gland shows a relatively strong alkaline phosphatase activity in man and other mammals. In the human material, the strongest activity is fonnd to be in the part adjacent to the glandular cavity, particularly in the protruding processes of the cytoplasm. The middle and basal portions of the cytoplasm shows a moderate activity. The nuclei give a strong activity and the nucleoli show an especially intense positivity. The myoepithelial cells and the tunica propria present generally a weak reaction, though they sometimes show partially a somewhat intense activity. However, Mont agn a concluded from the findings of his sections of four human external auditory canals, that the number and the distribution of ceruminous glands are variable, and that his histochemical study had demonstrated an intense enzyme activity in the myoepithelial cells, in the basal parts of the ceruminous gland cells and in the nuclei of the gland cells. He also reported that, in cat material, the activities in the basal parts of the gland cell cytoplasm and in the myoepithelial cells had been found localized, and that the activity has not been demonstrated in the part of cytoplasm neighbouring the glandular cavity.
For scrutinizing whether the stained substance means the existence of alkaline phosphatase or not, the author kept the sections after deparaffinizing in hot water at 100°C for ten minutes before the incubation in the substrate solution. After applying the staining procedure, it was found that these sections had hardly been stained. Besides, the attempt to detect calcium was done by the Van K oss a's original method (L s on, 1953), and it was known that no positive reaction of calcium was seen in any experimental animals. Therefore it may be considered that the stained substance indicates alkali phosphatase activity even in other mammals. The intensities of the activity in every part of the cells of these animals were demonstrated in the same manner as in the human material respectively.
Li son stated that the detection of acid phosphatase with Gomori's technique is rather difficult and its results are irregular. Every reexamination by many investigators gave irregular and uncertain results Monta g n a also could not succeed to get reliable results. In his study in cat material he did not refer to acid phosphatase.
In my present study, the activity of the enzyme reaction was negative rather than uncertain.
The results of the lipase detection by the author by means of Go mor i 's method were all negative, as described before, in each of the species of the experimental animals, demonstrating little activity like in the examination of acid phosphatase as well. As the control some sections were stained with Gomori's method after pretreating with Lugo l's solution, but the result was similar to that of sections without pretreatment. Mon tgn a, however, reported that the lipase reaction in the human sebaceous gland is scarcely positive and in the cat material it is positive only in sebaceous glands.
Glycogen of ceruminous glands has been discussed in the papers, "A contribution to the study of glycogen in the eccrine sweat gland " by Ito et 0 ht a (1949), " Cytological and histological studies of sweat glands " by Ito (1949) and "A cytological study of ceruminous gland " (Osogoe, 1949). In olden days, Gierk (1905) and Brunner (1906) found glycogen usually in tne sweat gland cells of healthy human adults. Nagamitsu (1941), in his study on glycogen in the axillary skin of Japanese human material, got negative results in its demonstration in aperine sweat glands.
Min a m it ani (1940) found that there are atypical apocrine sweat glands besides typical ones in axillary skin, and that the former contain a remarkable amount of glycogen. On the other hand, Ito et Oht a (1949), in their study on sweat glands of healthy axillary skin, demonstrated a considerable quantity of glycogen in the socalled apocrine sweat gland. Exceptionally, the secretory protuberances of the cytoplasm contains an extremely small amount of glycogen, which distributes diffusely in the cytoplasm without forming any granule. According to the same authors, the ceruminous gland lack eccrine sweat glands. Besides, it is said that the myoepithelial cells have no glycogen.
Mo ntagn a also reported that glycogen is present in (the cells of the outer root-sheath of hair follicles and the sebaceous glands, where as the pure content of the ceruminous tubules has affinity for the dye staining red but is not digested by the preliminary treatment with saliva. He also reported that it is negative in cat as well. Osogoe (1951) described, in his cytological study, that ceruminous glands contain no glycogen. In my present investigation, as described before, the ceruminous gland cells contain practically no glycogen in man and other laboratory mammals, and only in some cases of the horse and cattle an extremely small amount of it is seen in the part of cytoplasm of the gland cells adjacent to the glandular lumen. In the myoepithelial cells, a very small quantity of glycogen is seen throughout all species of the experimental mammals.
On the existence of protein in sweat glands or in ceruminous glands, observations have been made by a few investigators. Monta gn a (1951) applied the xanthoproteic test on ceruminous glands of cat, and demonstrated that granules are coloured bright yellow in the tip of the protuberance of the cytoplasm, and the intensity of the stain diminishes gradually towards the basement of cells, where only a very faint yellow colour was observed. His findings made it clear that the secret contained within the tubule cavity and the secreted dye were stained bright orange, and that this coloration indicates the presence of protein in the corresponding location. In my present study, applying the Hg-BPB method after Mazia et al (1953) , the result show up, as described in the foregoing chapter, that the cytoplasm shows generally a moderate stainability in the region near the glandular cavity, and exceptionally in the pig material, a somewhat intense coloration in the protuberances thrust forth into the glandular cavity. The central part of the cytoplasm is stained weakly in most of the experimental mammals. The basal part of the cytoplasm is stained moderately in all species of the animals except in the pig, whose cytoplasm alone presents an especially intense blue coloration. The stainability of the nucleoplasm, which is generally stronger than that of the cytoplasm, usually makes it difficult to distinguish the nucleoli.
Mont agn a and others mentioned nothing about the myoepithelial cells, whose stainability is similar to the cytoplasmic stainablity of the gland cells. The nucleus, however, shows a remarkably strong stainability throughout all species of the experimental animals. In the tunica propria, the coloration is weak in all animals. Montagn a reported nothing on man.
Ribonucleic acid of the cytoplasm is stained violet particularly intensely in the horse and dog, moderately stained in the pig, and somewhat weakly coloured in man and cattle. Thionine stains the whole cytoplasm of all cells evenly. According to Shibatani (1951) granules in cytoplasm contain RNA and no DNA. In my present study also, in all species of the experimental animals, the cytoplasm of the ceruminous gland cells is stained violet, occasionally including somewhat darker granules in places. The nucleus stains blue, which is deeper than the violet colour of the cytoplasm, but in some places a nearly violet coloration is also observed. After S h i b a t a n i's opinion (1951), RNA is generally present chiefly in cytoplasm and DNA in nucleus. Both of these acids are stained by basic dyes. With thionine, RNA is coloured reddish violet, and DNA blue. There is a good reason, however, why the stain reaction of DNA with thionine is easily inhibited. Usually, DNA combines with strongly basic proteins forming a salt compound, so that it may be probably difficult for thionine to push aside such proteins to form a neutral salt with DNA. For the purpose to know this thionine stained substance is RNA or DNA, the hydrochloric acid hydrolysis was applied 'as used in the Feulgen reaction. Having been hydrolyzed, the thionine reaction is similar in all animals, i. e. the cytoplasm of the gland cells is not stained at all, and only the nucleus is stained deeply. This stained substance was examined by the Feulgen reaction whether it is DNA or not. The cytoplasm of the gland cells is stained green with Fast green, and the nucleus is intensely stained red. After having been hydrolyzed with hydrochloric acid, the myoepithelial cells are stained with thionine somewhat weak blue or not stained at all. The tunica propria is hardly stained with the dye.
From these results of the colour reactions, the distribution of RNA and DNA in the ceruminous gland cells has been made clear in man and other experimental animals : RNA is present in the cytoplasm and the nucleoli of the glandular cells, and DNA exists in the nucleus ; both in the cytoplasm of the myoepithelial cells and in the tunica propria neither RNA nor DNA exist.
Conclusion
The author carried out a cytochemical investigation of the ceruminous glands of man, cattle, horse, pig, and dog, and obtained the following results :
1) The activity of alkaline phosphatase is found positive in all species of the experimental mammals, and the intensity of the enzyme activity is found strongest in the part of the cytoplasm near the glandular cavity, especially intense in the protruding portion into the cavity. The myoepithelial cells generally show a weak activity. The activity in the tunica propria is hardly visible, The degree of the intensity of the activity decrease in the following order : man, horse, cattle, pig and dog.
2) Acid phosphatase activity is negligible throughout all species of the experimental animals.
3) The activity of lipase is also negative in each of the species of the animals. The protuberance within the glandular cavity shows a strong activity and looks black. The cytoplasm is homogeneously stained weak broWnish yellow. The nuclei are stained somewhat intensely. The smooth muscle cells are stained weaker than the cytoplasm of the glandular cells. Fig. 2 . Alkaline phosphatase in cattle:
The glandular cells, which thrust protuberances into the glandular cavity, lie in the left. On the other hand, the glandular cells Without a protuberance are seen in the right. The cytoplasm of the glandular cells of these both types shows a stronger activity in its portion adjacent to the glandular cavity. The protuberances seen in the left side give a particularly strong activity. The cytoplasmic activity in other portions is somewhat weak and homogeneously distributed. The nuclear activity, on the other hand, is intense. The myoepithelial cells show a weaker activity than the glandular cells. Fig. 3 . Alkaline phosphatase in the horse:
The cytoplasmic activity of the glandular cells is particularly intense in its protruding parts within the glandular cavity. The cytoplasmic activity in other parts is moderate. The nuclear activity is comparatively strong. The cytoplasmic activity of the myoepithelial cells is somewhat weaker. Fig. 4 . Alkaline phosphatase in the dog:
The enzyme activity is generally weaker than in the other experimental animals. The portion of the cytoplasm of the glandular cells adjacent to the cavity shows a stronger reaction. Both of the cytoplasm and the nucleus show a similarly weak activity. In the myoepithelial cells, the activity is hardly seen. Fig. 5 . Alkaline phosphatase in the pig :
In the portion adjacent to the glandular cavity the cytoplasmic activity is demonstrated in the moderate brown coloration. In the central portion of the cytoplasm the activity is weak. The activity of nucleus is stronger. The myoepithelial cells give a somewhat weaker activity. Fig. 6 . Glycogen in man :
The microphotograph shows the distribution of glycogen without applying the preliminary diastase treatment. The cytoplasm is diffusely stained light red. The nucleus is stained black with hematoxylin. In man, glycogen is found in the myoepithelial cells. Fig. 7 . Glycogen in cattle:
Glycogen is demonstrated in the myoepithelial cells. Fig. 8 . Glycogen in the horse:
A small quantity of glycogen is contained in the portion of the cytoplasm of gland cells neighbouring the glandular cavity and in the myoepithelial cells. Fig. 9 . Glycogen in the dog:
A small amount of glycogen is found in the myoepithelial cells. Fig. 10 . Glycogen in the pig :
A small quantity is demonstrated in the portion of the cytoplasm of the gland cells adjacent to the glandular cavity, and in the myoepithelial cells. Fig. 11 . Protein in man:
The violet blue colour, given by the Hg-BPB method, indicates a considerable amount of protein, whereas the light blue colour means a scarce distribution of this substance. The cytoplasm of the glandular cells is uniformly stained deep blue. The nucleus is stained particularly intensely. The nuclei of the myoepithelial cells are stained especially strong. Fig. 12 . Protein in cattle :
An uniform blue stainability is seen. The nuclei are stained deeply bluish violet. In the myoepithelial cells, the nuclei are most intensely coloured. Fig. 13 . Protein in the horse :
A uniform blue stain is seen. In places, granular colorations are observed. The stainability of nucleus is remarkably intense. The myoepithelial cells are generally intensely coloured. Fig. 14 . Protein in the dog:
A somewhat weak blue stain is seen. The nuclei of the glandular cells are stained appreciably intense. A comparatively weaker colorations is seen in the myoepithelial cells except the particularly intense coloration of the nuclei. Fig. 15 . Protein in the pig:
The colour reaction is intensely positive in the portion of the cytoplasm adjacent to the glandular cavity. The central region of the cytoplasm, the coloration is generally weak. The nuclei are stained somewhat deeper. The myoepithelial cells are coloured particularly deep purple blue. Fig. 16 . Nucleic acid in man:
The cytoplasm of the glandular cells is stained light violet (RNA). The nuclei are coloured appreciably intense blue (DNA). The nucleoli show an intense violet colour (RNA). The myoepithelial cells and the tunica propria are stained weakly blue. Fig. 17 . Nucleic acid in cattle:
The cytoplasm of the glaudular cells is uniformly stained light violet (RNA). The nucleus is stained somewhat deep blue (DNA), whereas the nucleoli are intensely coloured T. Kaga violet (RNA). The myoepithelial cell show a light blue colour. Fig. 18 . Nucleic acid in the horse:
The cytoplasm of the glandular cells is uniformly stained reddish violet (RNA). The nucleus is considerably intensely stained blue (RNA), whereas the nucleoli are stained deep reddish violet (RNA). The myoepithelial cells are stained light blue. Fig. 19 . Nucleic acid in the dog:
The cytoplasm of the glandular cells is stained uniformly reddish violet (RNA). The nucleus is stained somewhat deep violet (DNA), whereas the nucleoli are stained intense reddish violet (RNA). The myoepithelial cells are coloured somewhat deep blue. Fig. 20 . Nucleic acid in the pig:
The cytoplasm of the glandular cells is uniformly coloured somewhat intense reddish violet (RNA). The nucleus is lightly stained blue (DNA), whereas the nucleoli are appreciably intensely stained violet (RNA). The myoepithelial cells are lightly coloured blue. T. Raga T. Kaga
